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(54) SEMICONDUCTOR DEVICE. MANUFACTURE THEREOF AND MANUFACTURE OF LEAD FRAME 

(57)Abstract: 

PURPOSE: To provide a semiconductor device having resin-sealed 
s miconductor chip and lead, manufacture thereof and manufacture 
of a lead frame used for the semiconductor device, wherein 
reliability of the semiconductor chip, standardization of an external 
electrode terminal, reduction in manufacturing cost and 
improvement in production efficiency may be realized. 
CONSTITUTION: A semiconductor device has a semiconductor chip 
2 having an electrode pad 6 at a first pitch, a lead 3 electrically 
connected with the electrode pad 6 via a wire 8. and seal resin 4 for 
sealing the semiconductor chip 2. In this semiconductor device, a 
protrusion 9 to be an external connection terminal is formed on the 
I ad 3 at a second pitch different from the first pitch. The seal resin 
4 seals the wire 8 arranged between the electrode pad 6 and the 
lead 3. Also, the protrusion 9 is exposed. 
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CLAIMS 



[Claim(s)] 

[Claim 1} The semiconductor chip in which the electrode pad formed in the 1st pitch was 
formed. The lead electrically connected with the aforementioned electrode pad through 
wiring. The closure resin which closes the aforementioned semiconductor chip. It is the 
semiconductor device equipped with the above, and while forming the salient which 
becomes the aforementioned lead with an external end-connection child in the 1st pitch 
of the above, and the 2nd different pitch, the wiring with which the aforementioned 
closure resin was taken about between the aforementioned electrode pad and the 
aforementioned lead is closed, and it carries out being arranged so that the 
aforementioned salient may be exposed as the feature. 

[Claim 2] The semiconductor chip in which the electrode pad formed in the 1st pitch was 
formed. The lead electrically connected with the aforementioned electrode pad through 
wiring. The closure resin which closes the aforementioned semiconductor chip. While 
being the semiconductor device equipped with the above and forming the salient which 
becomes the aforementioned lead with an external end-connection child in the 1st pitch 
of the above, and the 2nd different pitch It is characterized by constituting so that the 
thickness of the aforementioned closure resin in the aforementioned arrangement side 
may be below a height size from the aforementioned arrangement side to the 
aforementioned salient and may become more than a height size to the aforementioned 
wiring from the aforementioned arrangement side on the basis of the arrangement side 
of the aforementioned electrode pad formed in the aforementioned semiconductor chip. 
[Claim 3] The semiconductor device characterized by joining a polyimide film for the 
aforementioned semiconductor chip and the aforementioned lead as adhesives in a 
semiconductor device according to claim 1 or 2. 

[Claim 4] The semiconductor device characterized by forming the aforementioned 



salient in one with the aforementioned lead in a semiconductor device according to 
claim 1 to 3. 

[Claim 5] The semiconductor device characterized by using a wire as the 
aforementioned wiring in a semiconductor device according to claim 1 to 4. 
[Claim 6] The semiconductor device characterized by forming a bump in the 
aforementioned salient in a semiconductor device according to claim 1 to 5. 
[Claim 7] The manufacture method of a semiconductor device characterized by 
providing the following. The lead formation process which forms the lead with which it 
comes to form a salient in the part which serves as an external end-connection child. 
The junction process which joins the aforementioned lead and the aforementioned 
semiconductor chip by using the aforementioned polyimide film as adhesives by 
arranging a polyimide film in either [ at least ] the aforementioned lead or a 
semiconductor chip, making the aforementioned polyimide film intervene, and pressing 
the aforementioned lead and the aforementioned semiconductor chip by the 
predetermined press force, and heating to predetermined temperature. The connection 
process which connects the aforementioned electrode pad and the aforementioned lead 
electrically by taking about wiring and connecting the electrode pad and the 
aforementioned lead which are formed in the aforementioned semiconductor chip. While 
closing the predetermined range or all of the aforementioned wiring and the 
aforementioned semiconductor chip, it is the closure resin arrangement process of the 
aforementioned salient which arranges a closure resin so that an end face may be 
exposed at least. 

[Claim 8] The manufacture method of the semiconductor device characterized by using 
what arranged the adhesives which have thermoplasticity to both sides as the 
aforementioned polyimide film in the manufacture method of a semiconductor device 
according to claim 7 in case the aforementioned lead and the aforementioned 
semiconductor chip are pasted up with a polyimide film at the aforementioned junction 
process. 

[Claim 9] The manufacture method of the semiconductor device characterized by 
connecting the aforementioned electrode pad and the aforementioned lead electrically 
by the direct lead bonding method at the aforementioned connection process in the 
manufacture method of a semiconductor device according to claim 7 or 8. 
[Claim 10] The leadfi'ame characterized by forming a salient in the aforementioned 
outer-lead section in one in the leadfirame in which two or more leads which had the 
inner lead section and the outer- lead section were formed while setting up the lead pitch 
of the aforementioned inner lead section small to the lead pitch of the aforementioned 



outer-lead section. 

[Claim 11] a leadframe according to claim 10 setting - the lead pitch of the 
aforementioned outer- lead section (Pout) the thickness (W) of the aforementioned lead 
in the formation position of the aforementioned salient -- abbreviation -- equal (Pout 
**W) " and the lead pitch (Pin) of the aforementioned inner lead section - pitch 
(Pin=Pout/2) of the abbreviation half of the lead pitch (Pout) of the aforementioned 
outer-lead section it is leadframe characterized by things 

[Claim 12] The manufacture method of a leadframe according to claim 10 or 11 
characterized by providing the following. The 1st etching process which performs half 
etching to the aforementioned base material after arranging a mask in the formation 
position of the aforementioned salient in a base material. The 2nd etching process which 
etches to the aforementioned base material and forms a lead after arranging a mask in 
the aforementioned lead formation position after the end of the etching process of the 
above 1st. 

[Claim 13] The manufacture method of a leadframe characterized by providing the 
following. The lead pattern formation process which forms a lead pattern so that it may 
become the configuration of the aforementioned lead, when the 1st base material and 
2nd base material from which board thickness was selected are prepared so that it may 
become the predetermined height size of the aforementioned salient by piling up in the 
manufacture method of a leadframe according to claim 10 or 11, and plane view is 
carried out to the 1st base material of the above. The salient pattern formation process 
which forms a salient pattern in the 2nd base material of the above so that it may be 
located in the formation position of the aforementioned salient at least. The 1st base 
material of the above in which the aforementioned lead pattern was formed. The 
junction process which joins the 1st base material of the above, and the 2nd base 
material of the above so that the 2nd base material of the above in which the 
aforementioned salient pattern was formed may be piled up and the laminating of the 
aforementioned lead pattern and the aforementioned salient pattern may be carried out 
in the formation position of the aforementioned salient, and the removal process which 
removes the garbage of the 1st base material of the above, and the 2nd base material. 
[Claim 14] The manufacture method of the leadframe characterized by providing the 
lead pattern formation process which forms a lead pattern so that it may become the 
configuration of the aforementioned lead in the manufacture method of a leadframe 
according to claim 10 or 11, when plane, view is carried out to a base material, and the 
sa:lient formation process which forms the aforementioned salient in the predetermined 
position of the formed lead pattern after the aforementioned lead pattern formation 



process. 

[Claim 15] It is the manufacture method of the leadframe characterized by the 
aforementioned salient formation process forming the aforementioned salient in the 
predetermined position of the aforementioned lead pattern for a bump the singular 
number or by accumulating more than one in the manufacture method of a leadframe 
according to claim 14. 

[Claim 16] When the aforementioned salient formation process arranges a conductive 
member in the predetermined position of the aforementioned lead pattern in the 
manufacture method of a leadframe according to claim 14, it is the manufacture method 
of the leadframe characterized by forming the aforementioned salient. 
[Claim 17] When the aforementioned salient formation process carries out plastic 
working of the predetermined position of the aforementioned lead pattern in the 
manufacture method of a leadframe according to claim 14, it is the manufacture method 
of the leadframe characterized by forming the aforementioned salient. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of a 
leadframe used for a semiconductor device with the composition which related to a 
semiconductor device, its manufacture method, and the manufacture method of a 
leadframe, especially carried out the resin seal of a semiconductor chip and the lead, its 
manufacture method, and the semiconductor device concerned. 

[0002] In recent years, densification of a semiconductor device and high-density- 
assembly-ization of a semiconductor device are attained with downsizing-izing of 
electronic equipment. On the other hand, improvement in the reliability of electronic 
equipment is also desired and it is necessary to also raise the reliability of a 
semiconductor device in connection with this. Furthermore, as for the semiconductor 
device, reduction of product cost is also desired. 

[0003] Therefore, a semiconductor device with which may be satisfied of each above- 
mentioned demand is desired. 
[0004] 

[Description of the Prior Art] In recent years, the mounting structure of a flip chip 
method is known as a method of performing high density assembly, and it is widely used 
in the multi-chip module (MCM). Flip chip mounting used by this MCM forms the bump 



in the electrode pad of the semiconductor chip (bare chip) which has not carried out the 
resin seal, and is considered as the composition mounted by carrying out face down 
bonding of this bare chip to the polar zone formed in the substrate (mother board). 
[0005] Since it connects with a mother board electrically using the bump who became 
possible [ arranging a semiconductor device in a mother board with high density by 
using the mounting structure of the above-mentioned flip chip method ], and was 
directly formed in the bare chip, an electrical property can be raised. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the bare chip with which the resin 
seal is not carried out has thermal resistance, a mechanical strength, and the trouble 
that moisture resistance is weak. Moreover, in order to form a direct bump in the 
electrode pad currently formed in the bare chip and to form an external end-connection 
child, the layout of the electrode pad currently formed in the bare chip will turn into an 
external end-connection child's (bump) layout as it is. 

[0007] Generally, even if the layout of the electrode pad of a semiconductor chip is a 
semiconductor device which differ for every semiconductor manufacture maker, 
therefore has the same function, it needs to design the circuit pattern of a mother board 
so that it may correspond to the kind (manufacture maker) of semiconductor device by 
the user side. Thus, with the mounting structure using the conventional bare chip, by 
not carrying out standardization of the external electrode terminal of a semiconductor 
device, the matching nature of a semiconductor device and a mother board was missing, 
and there was a trouble of** to which the burden by the side of a user becomes heavy. 
[0008] Moreover, although it was possible to attain standardization by performing 
process processing on a chip front face, and taking about wiring in order to solve this, 
with this composition, many processes of having high degree of accuracy were needed 
for leading about of wiring, and there was a trouble of causing elevation of product cost 
and decline in productive efficiency. 

[0009] this invention is made in view of the above-mentioned point, and it aims at 
offering the semiconductor device which can aim at standardization of an external 
electrode terminal, reduction of product cost, and improvement in productive efficiency, 
. its manufacture method, and the manufacture method of a leadframe, maintaining the 
reliability of a semiconductor chip. 
[0010] 

[Means for Solving the Problem] The above-mentioned technical problem is solvable by 
providing each following means. The semiconductor chip in which the electrode pad 
formed in the 1st pitch was formed in invention according to claim 1, In the 



semiconductor device possessing the lead electrically connected with the 
aforementioned electrode pad through wiring, and the closure resin which closes the 
aforementioned semiconductor chip While forming the salient which becomes the 
aforementioned lead with an external end-connection child in the 1st pitch of the above, 
and the 2nd different pitch, the wiring with which the aforementioned closure resin was 
taken about between the aforementioned electrode pad and the aforementioned lead is 
closed, and it carries out being arranged so that the aforementioned salient may be 
exposed as the feature. 

[0011] Moreover, the semiconductor chip in which the electrode pad formed in the 1st 
pitch was formed in invention according to claim 2, In the semiconductor device 
possessing the lead electrically connected with the aforementioned electrode pad 
through wiring, and the closure resin which closes the aforementioned semiconductor 
chip While forming the salient which becomes the aforementioned lead with an external 
end-connection child in the 1st pitch of the above, and the 2nd different pitch It is 
characterized by constituting so that the thickness of the aforementioned closure resin 
in the aforementioned arrangement side may be below a height size &om the 
aforementioned arrangement side to the aforementioned salient and may become more 
than a height size to the aforementioned wiring &om the aforementioned arrangement 
side on the basis of the arrangement side of the aforementioned electrode pad formed in 
the aforementioned semiconductor chip. 

[0012] Moreover, in invention according to claim 3, it is characterized by joining a 
polyimide film for the aforementioned semiconductor chip and the aforementioned lead 
as adhesives in a semiconductor device the aforementioned claim 1 or given in two. 
[0013] Moreover, in invention according to claim 4, it is characterized by forming the 
aforementioned salient in the aforementioned claim 1 or either of 3 in one with the 
aforementioned lead in the semiconductor device of a pubUcation. Moreover, in 
invention according to claim 5, it is characterized by using a wire for the 
aforementioned claim 1 or either of 4 as the aforementioned wiring in the semiconductor 
device of a publication. 

[0014] Moreover, in invention according to claim 6, it is characterized by forming a 
bump in the aforementioned claim 1 or either of 5 in the semiconductor device of a 
publication at the aforementioned salient. Moreover, the lead formation process which 
forms the lead with which it comes to form a salient in the part which serves as an 
external end-connection child in invention according to claim 7 in the manufacture 
method of a semiconductor device, By arranging a polyimide film in either [ at least ] 
the aforementioned lead or a semiconductor chip, making the aforementioned polyimide 



film intervene, and pressing the aforementioned lead and the aforementioned 
semiconductor chip by the predetermined press force, and heating to predetermined 
temperature The junction process which joins the aforementioned lead and the 
aforementioned semiconductor chip by using the aforementioned polyimide film as 
adhesives, and the electrode pad and the aforementioned lead which are formed in the 
aforementioned semiconductor chip by taking about and connecting wiring While 
closing the predetermined range or all of the connection process which connects the 
aforementioned electrode pad and the aforementioned lead electrically, and the 
aforementioned wiring and the aforementioned semiconductor chip, it is characterized 
by providing the closure resin arrangement process of the aforementioned salient which 
arranges a closure resin so that an end face may be exposed at least. 
[0015] Moreover, in invention according to claim 8, in the manufacture method of the 
semiconductor device the claim 7 aforementioned publication, in case the 
aforementioned lead and the aforementioned semiconductor chip are pasted up with a 
polyimide film at the aforementioned junction process, it is characterized by using what 
arranged the adhesives which have thermoplasticity to both sides as the 
aforementioned polyimide film. 

[0016] Moreover, in invention according to claim 9, in the manufacture method of a 
semiconductor device given in the aforementioned claims 7 or 8, it is the aforementioned 
connection process and is characterized by connecting the aforementioned electrode pad 
and the aforementioned lead electrically by the direct lead bonding method. 
[0017] Moreover, in invention according to claim 10, in the leadfirame in which two or 
more leads which had the inner lead section and the outer-lead section were formed, 
while setting up the lead pitch of the aforementioned inner lead section small to the 
lead pitch of the aforementioned outer-lead section, it is characterized by forming a 
saUent in the aforementioned outer-lead section in one. 

[0018] Moreover, in invention according to claim 11, it sets to the leadframe of the claim 
10 aforementioned publication. The lead pitch of the aforementioned outer-lead section 
(Pout) The thickness (W) of the aforementioned lead in the formation position of the 
aforementioned salient spreads abbreviation etc. (Pout **W). and the lead pitch (Pin) of 
the aforementioned inner lead section -- pitch (Pin=Pout/2) of the abbreviation half of 
the lead pitch (Pout) of the aforementioned outer- lead section it is - it is characterized 
by things Moreover, in invention according to claim 12, in the manufacture method of a 
leadfirame the aforementioned claim 10 or given in 11, after arranging a mask in the 
formation position of the aforementioned salient at a base material After arranging a 
mask in the aforementioned lead formation position after the end of the 1st etching 



process which performs half etching to the aforementioned base material, and the 
etching process of the above 1st It is characterized by providing the 2nd etching process 
which etches to the aforementioned base material and forms a lead. 
[0019] Moreover, in invention according to claim 13, it sets to the manufacture method 
of a leadframe the aforementioned claim 10 or given in 11. The 1st base material and 
2nd base material from which board thickness was selected so that it might become the 
predetermined height size of the aforementioned salient by piling up are prepared. The 
lead pattern formation process which forms a lead pattern so that it may become the 
configuration of the aforementioned lead, when plane view is carried out to the 1st base 
material of the above, The salient pattern formation process which forms a saUent 
pattern in the 2nd base material of the above so that it may be located in the formation 
position of the aforementioned salient at least, The 1st base material of the above by 
which the aforementioned lead pattern was formed, and the 2nd base material of the 
above in which the aforementioned salient pattern was formed are piled up. It is 
characterized by providing the junction process which joins the 1st base material of the 
above, and the 2nd base material of the above so that the laminating of the 
aforementioned lead pattern and the aforementioned salient pattern may be carried out 
in the formation position of the aforementioned salient, and the removal process which 
removes the garbage of the 1st base material of the above, and the 2nd base material. 
[0020] Moreover, by invention according to claim 14, when plane view is carried out to a 
base material in the manufacture method of a leadframe the aforementioned claim 10 or 
given in 11, it carries out providing the lead pattern formation process which forms a 
lead pattern so that it may become the configuration of the aforementioned lead, and 
the salient formation process which forms the aforementioned salient in the 
predetermined position of the lead pattern formed after the aforementioned lead 
pattern formation process as the feature. 

[0021] Moreover, in invention according to claim 15, the aforementioned salient 
formation process is characterized by forming the aforementioned saUent in the 
predetermined position of the aforementioned lead pattern for a bump the singular 
number or by accumulating more than one in the manufacture method of the leadframe 
the claim 14 aforementioned publication. 

[0022] Moreover, in invention according to claim 16, the aforementioned salient 
formation process is characterized by forming the aforementioned salient by arranging 
a conductive member in the predetermined position of the aforementioned lead pattern 
in the manufacture method of the leadframe the claim 14 aforementioned publication. 
[0023] Furthermore, in invention according to claim 17, the aforementioned saUent 



formation process is characterized by forming the aforementioned saUent in the 
manufacture method of the leadframe the claim 14 aforementioned publication by 
carrying out plastic working of the predetermined position of the aforementioned lead 
pattern. 
[0024] 

[Function] Each above-mentioned means acts as follows. According to a claim 1 and 
invention according to claim 2, since a semiconductor chip is closed with a closure resin, 
it can raise thermal resistance, a mechanical strength, and moisture resistance. 
Moreover, since an electrode pad can be taken about using a lead and wiring, it can 
become possible to set up the layout of a lead irrespective of the layout of an electrode 
pad, and matching nature with a mounting substrate can be raised. Moreover, since it 
could raise reliability also by this since a closure resin protected the wiring taken about 
certainly, and the external end-connection child has exposed from the closure resin, 
electrical installation with a mounting substrate can be performed certainly. 
[0025] Moreover, since the polyimide film usually arranged as an insulating material of 
a semiconductor chip and a lead is used as adhesives according to invention according to 
claim 3, a semiconductor chip, insulation of a lead, and junction can be performed in 
package. Therefore, compared with the composition which arranges an insulating 
material and adhesives separately, simplification of structure and easy-ization of 
manufacture can be attained, 

[0026] Moreover, according to invention according to claim 4, compared with the case 
where a separate material constitutes a salient and a lead, simpUfication of structure 
can be attained by having formed the salient in one with the lead. Moreover, according 
to invention according to claim 5, wiring between said electrode pads and leads can be 
easily taken about by having used the wire as wiring. 

[0027] Moreover, according to invention according to claim 6, compared with the 
composition which mounts a salient in a direct mounting substrate, connection with the 
mounting substrate of a semiconductor device can be easily made by having formed the 
bump in the salient. Moreover, according to invention according to claim 7, it is made to 
adhesives-ize by putting a polyimide film on the bottom of predetermined temperature 
and the predetermined press force in a junction process, and since it is considering as . 
the composition which joins a lead and a semiconductor chip by the polyimide film by 
this, the insulation and junction to a lead and a semiconductor chip can be performed in 
package. 

[0028] Moreover, at a connection process, in order to take about wiring and to connect 
the electrode pad and the aforementioned lead which are formed in the semiconductor 



chip, it becomes possible by setting up this leading about suitably to change the layout 
of a lead to the layout of an electrode pad. Moreover, a semiconductor device is 
manufactured only at 4 of a lead formation process, a junction process, a connection 
process, and a closure resin arrangement process processes. Thus, since a 
semiconductor device is manufactured at a few process, productive efficiency can be 
raised. 

[0029] Moreover, since junction processing can be performed according to invention 
according to claim 8, without controlling the temperature impressed to a polyimide film 
by using for both sides what arranged the adhesives which have thermoplasticity as a 
polyimide film to predetermined within the limits, junction processing can be performed 
easily. 

[0030] Moreover, according to invention according to claim 9, since an electrode pad and 
a lead are electrically connected at a connection process using the direct lead bonding 
method, connection processing with an electrode pad and a lead can be ensured [ simply 
and ]. Moreover, since the lead pitch of the inner lead section is small set up to the lead 
pitch of the outer-lead section according to a claim 10 and invention according to claim 
11, Even if the arrangement pitch of the electrode pad of a semiconductor chip to which 
the inner lead section is connected electrically is small, it can be made to correspond to 
this, and since the lead pitch of the outer-lead section electrically connected with a 
mounting substrate is large, it can raise the mounting nature to a mounting substrate. 
Moreover, by forming a salient in the outer-lead section, it can act as the external end- 
connection child of this salient, it can be used, and mounting nature can be raised also 
by this. 

[0031] Moreover, by performing half etching to a base material, after arranging a mask 
in the formation position of a salient in the 1st etching process according to invention 
according to claim 12 A sahent can form the lead formed in one by etching to the base 
material which the 1st etching process ended, after making thin board thickness of the 
portion except a salient formation position and arranging a mask in a lead formation 
position in the 2nd etching process further. 

[0032] Here, the pitch of a lead will be determined by the board thickness of a base 
material in case a lead is formed. Specifically, the pitch of a lead cannot be in the board 
thickness of a base material, abbreviation, etc. by carrying out, and can be formed only 
in a pitch. Therefore, a lead pitch can be formed into a ** pitch, so that thin board 
thickness is used. 

[0033] However, the board thickness of a base material cannot be decided by the lead in 
which a salient is formed with the height of a salient, and the lead of a ** pitch cannot 



be formed in having only carried out etching processing of the base material which has 
board thickness equal to the height of a salient. However, by making board thickness of 
a base material thin except for a salient formation position in the 1st etching process as 
mentioned above, and forming a lead in the portion which has this board thickness 
made thin in the 2nd etching process, even if it is the lead which has a salient, it 
becomes possible to perform lead formation of a ** pitch. In addition, the arrangement 
pitch of a salient can be in the board thickness of a base material, abbreviation, etc. by 
carrying out, and can be formed into a ** pitch to a pitch so that clearly from the above- 
mentioned explanation. 

[0034] Moreover, according to invention according to claim 13, since board thickness is 
selected so that the 1st base material and the 2nd base material may serve as a 
predetermined height size of a salient by piling up, let board thickness of each base 
material be thickness smaller than the height size of a salient! At a lead pattern 
formation process, since a lead pattern is formed so that it may become the 
configuration of a lead to the 1st thin base material of this board thickness, the lead 
pitch of the lead pattern formed can be formed into a ** pitch by the relation of the 
board thickness and the lead pitch which were explained previously. 
[0035] Moreover, by forming a salient pattern so that it may be located in the formation 
position of the aforementioned salient at least in a salient pattern formation process at 
the 2nd base material, piling up the 1st base material of the above, and the 2nd base 
material, and joining in a junction process, in the formation position of a salient, the 
laminating of a lead pattern and the salient pattern is carried out, and the board 
thickness in this position serves as predetermined height of a salient. At the continuing 
removal process, a garbage is removed and a lead is formed. 

[0036] Therefore, the sahent of predetermined height can be formed by being able to 
form a lead pitch into a ** pitch, since board thickness is thin as mentioned above at the 
time of formation of a lead pattern, and carrying out the laminating of a lead pattern 
and the salient pattern in a salient formation position. Moreover, according to invention 
according to claim 14, by performing separately the lead pattern formation process 
which forms a lead pattern, and the salient formation process which forms a salient, the 
thickness of a base material can be selected irrespective of the height of a salient, and ** 
pitch-ization of a lead pattern can be attained by therefore using a thin base material. 
Moreover, in a salient formation process, it can become possible to form the salient 
which has arbitrary height, and the flexibility of a design can be raised. 
[0037] Furthermore, according to invention according to claim 15 to 17, in a salient 
formation process, a salient can be formed easily. 



[0038] 

[Example] Next, the example of this invention is explained with a drawing. Drawing 1 
and drawing 2 show the semiconductor device 1 which is one example of this invention. 
Drawing 1 is the cross section of a semiconductor device 1, and drawing 2 is a bottom 
plan view about a semiconductor device 1. 

[0039] As shown in each drawing, if the outline of the semiconductor device 1 is carried 
out, it is constituted by a semiconductor chip 2, two or more leads 3, the closure resin 4, 
and the bump 5 grade. The electrode pads 6 of plurality [ semiconductor chip / 2 / mid 
gear / at the bottom ] are installed successively at the single tier. Moreover, two or more 
leads 3 are considered as composition with inner lead section 3a and outer-lead section 
3b, respectively, and are considered as the composition joined to the base of a 
semiconductor chip 2 through the polyimide film 7. 

[0040] While this polyimide film 7 functions as insulating member which insulates 
electrically circuit side 2A formed in the upper surface of a semiconductor chip 2, and 
lead 3, the polyimide film 7 is functioning as adhesives which join a semiconductor chip 
2 and lead 3 so that it may mention later. Thus, compared with the composition which 
arranges an insulating material and adhesives separately, simplification of the 
structure of a semiconductor device 1 and easy-ization of manufacture can be attained 
by giving the function of the both sides of insulating member and adhesives to the 
polyimide film 7. 

[0041] Moreover, the wire 8 is arranged between inner lead section 3a and the electrode 
pad 6 formed in the semiconductor chip 2, and the semiconductor chip 2 and the lead 3 
are considered as the composition connected electrically through this wire 8. 
Furtherniore, the salient 9 which serves as an external end-connection child is formed 
in the predetermined position of outer-lead section 3b established in each lead 3 in one. 
The lead 3 considered as the above-mentioned composition has the so-called lead-on 
chip (LOG) structure of composition of that the most was arranged on the base of a 
semiconductor chip 2, as shown in each drawing, and the miniaturization of a 
semiconductor device 1 is attained. 

[0042] Moreover, the closure resin 4 consists of an epoxy resin, and it is formed of 
molding so that it may mention later. This closure resin 4 is arranged by the 
predetermined range of the base of a semiconductor chip 2, and the side. However, in 
this example, the closure resin 4 is considered as the composition which is not arranged 
on the upper surface of a semiconductor chip 2 fi-om the field which raises heat 
dissipation nature. . 

[0043] The above-mentioned closure resin 4 is constituted so that the thickness (Arrow 



H shows among drawing) from this base may be below a height size (Arrow W shows 
among drawing) from a base to the nose of cam of sahent 9 and may become more than a 
height size (Arrow h shows among drawing) to the loop topmost part of a wire 8 from a 
base on the basis of the arrangement side (base) of the electrode pad 6 of a 
semiconductor chip 2 (h<=H<=W). By considering as this composition, the lead 3 of 
salient 9 expose point 9a at least from the closure resin 4 certainly, and excluding a part 
for a wire 8 and the outcrop of salient 9 serves as composition closed by the closure resin 
4. 

[0044] Thus, since the semiconductor device 1 of this example serves as composition 
closed by the closure resin 4 in the predetermined range of a semiconductor chip 2 (part 
except the upper surface), it can raise thermal resistance, a mechanical strength, and 
moisture resistance. Moreover, since the closure resin 4 protects a wire 8 certainly, the 
reliability of a semiconductor device 1 can be raised also by this, and since [ of the 
salient 9 which serves as an external end-connection child further ] it exposes from the 
closure resin 4 certainly, point 9a at least can perform electrical installation with the 
mounting substrate 10 certainly. 

[0045] Here, paying attention to two or more leads 3 arranged in the base of a 
semiconductor chip 2 using drawing 2 , it explains below. In addition, the state where 
the closure resin 4 of explanation arranged in the base of a semiconductor chip 2 in 
drawing 2 for convenience was removed is shown. As shown in this drawing, the lead 3 
is formed so that it may become smaller than the lead pitch (Arrow Pout shows among 
drawing) of outer-lead section 3b which the lead pitch (Arrow Pin shows among 
drawing) of adjoining inner lead section 3a adjoins. Specifically, the lead pitch Pin of 
inner lead section 3a is the lead pitch Pout of outer-lead section 3b. Pitch of an 
abbreviation half (Pin=Pout/2) It is constituted so that it may become. Moreover, it is 
the lead pitch Pout of outer- lead section 3b so that it may explain in fiill detail behind. It 
is constituted so that thickness W of the lead 3 in the formation position of salient 9 may 
spread abbreviation etc. and it may become (Pout **W). 

[0046] As mentioned above, lead pitch Pout of outer-lead section 3B By receiving and 
setting up small the lead pitch Pin of inner lead section 3a Even if the arrangement 
pitch of the electrode pad 6 of a semiconductor chip 2 to which inner lead section 3a is 
connected electrically is small, it can be made to correspond to this. And lead pitch Pout 
of outer-lead section 3b (salient 9) electrically connected with the mounting substrate 10 
Since it is large, the mounting nature to the mounting substrate 10 of a semiconductor 
device 1 can be raised. 

[0047] On the other hand, the direct bump 5 is formed in the electrode pad 6 currently 



arranged in the semiconductor chip 2, and it does not connect with the mounting 
substrate 10, but the semiconductor device 1 concerning this example is considered as 
the composition connected to the mounting substrate 10 through lead 3 after taking 
about a wire 8 between the electrode pad 6 and inner lead section 3a. Therefore, since 
the electrode pad 6 can be taken about using lead 3 and a wire 8, it becomes possible to 
set up the layout of lead 3 irrespective of the layout of the electrode pad 6. 
[0048] Specifically, in the example shown in drawing 2 , the electrode pad 6 currently 
formed in the center of a semiconductor chip 2 is taken about using a wire 8 and lead 3, 
and the salient 9 which serves as an external end-connection child is pulled out in the 
periphery position of a semiconductor chip 2. Moreover, as shown in drawing 3 , when 
the electrode pad 6 is formed in the periphery position of a semiconductor chip 2, it is 
also possible by taking about the electrode pad 6 using a wire 8 and lead 3 with the 
appUcation of this invention to form the sahent 9 which serves as an external end- 
connection child inside the formation position of the electrode pad 6. Furthermore, as 
shown in drawing 4 , it also becomes possible to arrange in the outside position of a 
semiconductor chip 2 the salient 9 which serves as an external end-connection child. 
[0049] Thus, the matching nature of the mounting substrate 10 and a semiconductor 
device 1 can be raised by the bird clapper as it is possible to take about the electrode pad 
6 using lead 3 and a wire 8, and the layout of salient 9 which serves as an external end- 
connection child is easily made as for setting ****** to a standard external end- 
connection child's layout. Therefore, the burden by the side of the user using a 
semiconductor device 1 is mitigable. 

[0050] Then, the manufacture method of the semiconductor device 1 considered as the 
above-mentioned composition is explained. The semiconductor device 1 concerning this 
invention is manufactured by performing four processes used as the foundations of a 
lead formation process, a junction process, a connection process, and a closure resin 
arrangement process, and 2 of a bump formation process and an examination process 
processes which accompany this. Hereafter, it shall explain for every process. 
[0051] Drawing 5 or drawing 9 shows the 1st example of a lead formation process. This 
lead formation process is a process for forming the leadframe 11 used as the base 
material of lead 3. In order to form a leadfi:ame 11, the plate-like base material 12 as 
first shown in drawing 5 is prepared. It is lead frame material, such as 42 alloys, and, as 
for this base material 12, the height size W and equal of salient 9 which the board 
thickness tends to form are selected. 

[0052] To the above-mentioned base material 12, as first shown in drawing 6 , a mask 13 
(crepe shows) is arranged. This mask 13 is arranged in the predetermined formation 



position (a reference mark 14 shows among drawing) and predetermined cradle 
formation position (a reference mark 15 shows among drawing) of sahent 9. 
[0053] If a mask 13 is arranged as mentioned above, half etching processing (1st etching 
process) will be continuously carried out to a base material 12. In this example, half 
etching processing is performed to the base material 12 by the wet etching method (it is 
also possible to use other etching methods, such as dry etching processing). Moreover, 
etching time is set up so that the thickness of the portion (portion shown in white by 
drawing 6 ) corroded by etching may serve as a size (W/2) of the half of the board 
thickness W of a base material 12. 

[0054] This half etching processing is completed and the state where the mask 13 was 
removed is shown in drawing 7 . In this state, only the formation position 14 and the 
cradle formation position 15 of salient 9 are maintaining thickness W of the original 
base material 12, and, in other portions (a reference mark 16 shows), the thickness size 
has become W/2 by half etching. 

[0055] As continuously shown in drawing 8 , after [ which half etching processing ends 
as mentioned above ] arranging a mask 17 (crepe shows) in the predetermined 
formation position (a reference mark 18 shows) and the predetermined cradle formation 
position 15 of lead 3, etching processing is performed to this base material 12. 
[0056] If a mask 17 is arranged as mentioned above, portions other than the position in 
which etching processing (2nd etching process) was continuously carried out to the base 
material 12, and the mask 17 of a base material 12 was arranged will be removed. The 
leadframe 11 possessing two or more leads 3 which had by this the predetermined 
configuration of the lead 3 shown in drawing 9 is formed. In addition, you may perform 
gold plate etc. to the predetermined part (formation position of lead 3) of this leadframe 
11 if needed. 

[0057] Thus, the formed leadframe 11 is considered as the composition in which the lead 

3 formed inner lead section 3a, outer-lead section 3b, and the salient 9 in one, and the 

thickness size of inner lead section 3a and outer-lead section 3b except the formation 

position of salient 9 has become W/2 to the height size of salient 9 being W. 

[0058] Here, the relation between a lead pitch and the board thickness of a base 

material 12 is explained. As described above, in case lead 3 is formed, the pitch of lead 3 

will be determined by the board thickness of a base material 12, and specifically, a lead 

pitch cannot be in the board thickness of a base material 12, abbreviation, etc. by 

carrying out, and can be formed only in a pitch. Therefore, a lead pitch can be formed 

into a ** pitch, so that the board thickness of a base material 12 is thin. 

[0059] However, the board thickness of a base material 12 cannot be decided by the lead 



3 in which saUent 9 is formed with the height of saUent 9, and the lead of a ** pitch 
cannot be formed in having only carried out etching processing of the base material 12 
which has board thickness equal to the height of salient 9. However, by carrying out half 
etching processing in the 1st etching process, as described above By making board 
thickness of a base material 12 thin except for the salient formation position 14 (it being 
made for about W/to become the board thickness of 2), carrying out the 2nd etching 
process into the portion which has further this board thickness made thin, and forming 
lead 3 Even if it is the lead 3 which has salient 9, it becomes possible to perform lead 
formation of a ** pitch (lead pitch Pin shown in drawing 1 ). Moreover, the arrangement 
pitch (Pout) of salient 9 (outer- lead section 3b) becomes possible [ the board thickness W 
of a base material 12, abbreviation, etc. being by carrying out, and forming a ** pitch to 
a pitch ] for the same reason. 

[0060] In addition, if a base material (0.10mm of board thickness generally used as a 
lead base material, 0. 15mm, and 0.20mm) is mentioned as an example as an example, 
at the base material of 0.10mm of board thickness, it will be the niinimum pitch Pout of 
outer-lead section 3b and salient 9. It is 0.05mm (Pin=0.05mm) about the minimum 
pitch Pin of 0.10mm (Pout =0.10mm) and inner lead section 3a. It can carry out. 
Moreover, at the base material of 0.15mm of board thickness, it is the minimum pitch 
Pout of outer-lead section 3b and salient 9. The minimum pitch Pin of 0.15mm (Pout 
=0.15mm) and inner lead section 3a can be set to 0.075mm (Pin=0.075mm). 
Furthermore, at the base material of 0.20mm of board thickness, it is the minimum 
pitch Pout of outer-lead section 3b and salient 9. It is 0.10mm (Pin=0.10mm) about the 
minimum pitch Pin of 0.20mm (Pout =0.20mm) and inner lead section 3a. It can carry 
out. 

[0061] On the other hand, if the formation position of salient 9 is observed, the 
formation position of salient 9 will be determined by the arrangement position of the 
mask 13 shown in drawing 6 . That is, it becomes possible to carry out an arbitrary 
setup of the formation position of saUent 9 by changing suitably the arrangement 
position of the mask 13 shown in this drawing 6 . For this reason, by the lead formation 
method concerning this example, the formation position of salient 9 which serves as an 
external end-connection child can be set up with flexibility, and it becomes possible to 
form salient 9 in the standard external end-connection child position therefore defined 
beforehand easily. 

[0062] Then, the 2nd example of a lead formation process is explained. Drawing 10 or 
drawing 15 shows the 2nd example of a lead formation process. In order to form a 
leadframe 20 in this example, the 1st base material 21 as first shown in drawing 10 , 



and the 2nd base material 22 as shown in drawing 11 are prepared. 
[0063] Board thickness is selected so that each of these base materials 2 1 and 22 may 
serve as the predetermined height size W of salient 9 by piling up, and in this example, 
both the board thickness sizes of each base materials 21 and 22 are set as W/2. In 
addition, the board thickness of each base materials 21 and 22 is good for the basis of 
the conditions used as the predetermined height size W of salient 9 by not being limited 
to this and piling up also as composition which changed board thickness by each base 
materials 21 and 22. 

[0064] The 1st base material 21 shown in drawing 10 is formed of lead frame material, 
such as for example, 42 alloys, and by carrying out etching processing or press punching 
processing beforehand, when plane view is carried out, it is considered as the 
composition in which the lead pattern 23 of the same conj&guration as lead 3 was formed. 
However, unlike the lead formation process of having explained in the 1st example, 
salient 9 is not formed in the lead pattern 23 of this state, but, as for the lead pattern 23, 
therefore, the board thickness is made into W/2 on the whole. In addition, it is the 
tooling holes which 25 in drawing shows, and is formed in package at the time of 
formation of the lead pattern 23. 

[0065] On the other hand, the 2nd base material 22 shown in drawing 11 is considered 
as the composition in which the salient pattern 24 was formed by carrying out etching 
processing or press punching processing to lead frame material, such as 42 alloys, 
beforehand. This salient pattern 24 has the straight- line-like pattern configuration, and 
it is constituted so that the formation position of the predetermined salient 9 may be 
constructed across horizontally. In addition, drawing 26 is tooling holes and is formed in 
package at the time of formation of the salient pattern 24. 

[0066] Being positioned using tooling holes 25 and 26, it is piled up and united and the 
1st base material 21 considered as the above-mentioned composition and the 2nd base 
material 22 are joined. You may paste up using an electroconductive glue and junction 
of these the 1st and 2nd base materials 21 and 22 may be joined by welding. Drawing 12 
shows the state where the 1st base material 21 and 2nd base material 22 were joined. 
[0067] Where the 1st base material 21 and 2nd base material 22 are joined as 
mentioned above, the salient pattern 24 currently formed in the 2nd base material 22 is 
constituted so that it may put on the upper part of the predetermined salient formation 
position of the lead pattern 23 currently formed in the 1st base niaterial 21. 
[0068] Drawing 13 is the plan expanding and showing the part which the lead pattern 
23 and the saUent pattern 24 overlapped, and drawing 14 is the side elevation 
expanding and showing the part which the lead pattern 23 and the salient pattern 24 



overlapped. When the saUent patterns 24 of board thickness size W / 2 as well as the 
lead pattern 23 of board thickness size W / 2 overlap in the shape of a cross joint, the 
whole board thickness size is set to W in the formation position of salient 9, therefore it 
becomes the predetermined protrusion height of salient 9, so that clearly from each 
drawing (refer to drawing 14 ). 

[0069] After junction processing with the 1st base material 21 and the 2nd base 
material 22 is completed as mentioned above, the leadframe 20 which has the lead 3 
with which the salient 9 was formed in one as shown in drawing 15 is formed by 
removing continuously the part except a garbage and the portion which specifically 
intersected the lead pattern 23 of the salient pattern 24 by press working of sheet metal 
etc. 

[0070] As mentioned above, lead 3 serves as the composition that inner lead section 3a, 
outer-lead section 3b, and the saUent 9 were formed in one, like [ the leadframe 20 
manufactured by this example ] the leadfirame 11 manufactured in the 1st example. 
Moreover, since board thickness of the 1st base material 21 is made into W/2 at the time 
of formation of the lead pattern 23 shown in drawing 10 , the lead pattern 23 of a ** 
pitch can be formed so that clearly from the relation of the board thickness and the lead 
pitch which were explained previously. 

[0071] On the other hand, if the formation position of salient 9 is observed, the 
formation position of salient 9 will be determined by the formation position of the 
saUent pattern 24 formed in the 2nd base material 22. That is, it becomes possible by 
changing the formation position of this salient pattern 24 suitably to carry out an 
arbitrary setup of the formation position of salient 9. For this reason, also in the lead 
formation method concerning this example, the formation position of salient 9 which 
serves as an external end-connection child can be set up with flexibility, and it becomes 
possible to form salient 9 in the standard external end-connection child position 
therefore defined beforehand easily. 

[0072] If leadframes 11 and 20 (the case where a leadframe 11 is used is mentioned as 
an example, and the following explanation explains it) are formed by carrying out a lead 
formation process as mentioned above, the junction process which joins a semiconductor 
chip 2 to a leadframe 11 continuously will be carried out. Hereafter, a junction process is 
explained using drawing 16 or drawing 20 . 

[0073] In a junction process, the bonding pad section 27 is formed by gold-plating at 
inner lead section 3a (part to which bonding of the wire 8 will be carried out in the 
connection process mentioned later if it puts in another way) of a leadframe 11, as first 
shown in drawing 16 . 



[0074] Moreover, as shown in drawing 17 , the polyimide film 7 is arranged in the field 
in which the electrode pad 6 of a semiconductor chip 2 was formed with the composition 
which only the formation part of this electrode pad 6 exposes. That whose glass 
transition point is 100-300 degrees C is selected, and this polyimide film 7 is in the state 
only laid in the semiconductor chip 2 in the state by which it is shown in drawing 17 . 
Therefore, the semiconductor chip 2 is arranged so that the forming face of the electrode 
pad 6 may be located in the upper part so that the polyimide film 7 may not be omitted. 
In addition, a resin seal is not performed but the semiconductor chip 2 is made into the 
shape of a bare chip. Moreover, the above-mentioned polyimide film 7 is good also as 
composition prepared in a semiconductor chip 2 in the wafer process which forms a 
semiconductor chip 2, 

[0075] Then, the polyimide film 7 is arranged as mentioned above, and as shown in 
drawing 18 , a leadfi*ame 11 is laid in a semiconductor chip 2. Under the present 
circumstances, a leadfirame 11 is positioned so that the lead 3 (inner lead section 3a) 
currently formed in the leadfi-ame 11 and the electrode pad 6 currently formed in the 
semiconductor chip 2 may counter with a sufficient precision. 

[0076] If a leadfi*ame 11 is laid in the predetermined position on a semiconductor chip 2 
as mentioned above, as continuously shown in drawing 19 , a fixture 28 descends, and a 
leadfi*ame 11 will be turned to a semiconductor chip 2, and will be pressed. Moreover, 
this fixture 28 possesses heating apparatus and the heat generated with a fixture 28 is 
impressed to the polyimide film 7 through a leadframe 11. 

[0077] Although the above-mentioned polyimide film 7 is used more generally as 
insulating member which insulates a semiconductor chip 2 and a leadfirame 11 
electrically than before, this invention person discovered functioning as adhesives by 
putting this polyimide film 7 on the bottom of a predetermined environmental condition. 
While a glass transition point uses what is 100-300 degrees C and specifically heats the 
polyimide film 7 of a parenthesis as a polyimide film 7 at +100-200 degrees C of glass 
transition points, it is 1 - 10 kg£^cm2. By impressing the press force, the polyimide film 7 
comes to function as adhesives. 

[0078] Therefore, while heating the polyimide film 7 in this example paying attention to 
the above-mentioned point at +100-200 degrees C of glass transition points at the 
, heater formed in the fixture 28 at the time of junction to a semiconductor chip 2 and a 
leadfi:ame 11, it is 1 - 10 kg&cm2 to a polyimide film by processing of a fixture 28. It is 
considering as the composition which impresses the press force. Thereby, the polyimide 
film 7 comes to function as adhesives, and it becomes possible to paste up a 
semiconductor chip 2 and a leadfirame 11 using the polyimide film 7. 



[0079] By considering as the above-mentioned composition, by the former, the adhesives 
for pasting up the needed polyimide film with a semiconductor chip 2 and a leadframe 
11 become unnecessary, and can aim at reduction of product cost, and reduction of the 
number of assemblers of a semiconductor device 1. Drawing 20 shows the state where 
the semiconductor chip 2 and the leadframe 11 were joined with the polyimide film 7. 
[0080] In addition, the junction to a semiconductor chip 2 and a leadframe 11 is not 
limited to the method of joining using the polyimide film 7, applies adhesives to both 
sides of a polyimide film like before, and may use the method of joining a semiconductor 
chip 2 and a leadframe 11 in the state where the polyimide film was made to intervene 
with these adhesives. With this composition, the temperature control and press force 
control to a polyimide film become unnecessary, and can carry out a junction process 
easily. 

[0081] If a semiconductor chip 2 and a leadfirame 11 are joined by carrying out a 
junction process as mentioned above, the connection process which connects electrically 
the lead 3 currently continuously formed in the leadfirame 11 and the electrode pad 6 
currently formed in the semiconductor chip 2 with a wire 8 will be carried out. 
[0082] Drawing 21 shows the processing which arranges a wire (for example, golden 
wire) 8 between the bonding pad sections 27 (refer to drawing 16 ) and the electrode 
pads 6 which were formed in the lead 3 using the capillary 29. The one where the length 
of the wire 8 fi*om the field which raises the electrical property of a semiconductor 
device 1 as everyone knows is shorter is good, and in order to be miniaturization thin 
shape-ization of a semiconductor device 1, as for a wire 8, it is desirable that it is a low 
loop. 

[0083] For this reason, it is desirable to adopt the low loop bonding method as arranging 
a wire 8. Although various methods are proposed, the low loop bonding method is also 
good also as the so-called composition which is made to move horizontally and carries 
out bonding to lead 3 strike conversely and using law, after carrying out bonding of the 
wire 8 and moving a capillary 29 to the electrode pad 6 currently first formed in the 
semiconductor chip 2, for example to the perpendicular upper part continuously. 
[0084] As mentioned above, connection processing can be performed easily and at high 
speed by using the wirebonding method for connecting lead 3 and the electrode pad 6 
electrically. Moreover, leading about of the wire 8 between lead 3 and the electrode pad 
6 can also have flexibility comparatively, and can be performed. In addition, drawing 22 
shows the state where the wire 8 was arranged between the lead 3 and the electrode 
pad 6, by carrying out a connection process. 

[0085] If the electrode pad 6 and lead 3 are electrically connected by the wire 8 by 



carrying out a connection process as mentioned above, the closure resin arrangement 
process which arranges the closure resin 4 in the predetermined portion of a 
semiconductor chip 2 continuously will be carried out. Hereafter, a closure resin 
arrangement process is explained using drawing 23 or drawing 25 . 
[0086] Drawing 23 shows the state where metal mold 30 was equipped with the 
leadfirame 11 and the semiconductor chip 2 in which the wire 8 grade was arranged, by 
carrying out each above-mentioned process. Metal mold 30 is constituted by a punch 31 
and female mold 32, and it is equipped with a semiconductor chip 2 in metal mold 30 by 
clamping a leadframe 11 between a punch 31 and female mold 32. 

[0087] The punch 31 is considered as the composition which contacts the cradle 33 of 
salient 9 and a leadframe 11 in the state where it was equipped with the semiconductor 
chip 2. Since the height of salient 9 and the height of a cradle 33 are equal, therefore, 
the configuration of a punch 31 is made into the monotonous configuration. Moreover, 
female mold 32 has the cavity configuration with the space section in the flank of the 
semiconductor chip 2 with which it was equipped, and the base in drawing of a 
semiconductor chip 2 is considered as the composition which contacts the base of a 
cavity 33. 

[0088] thus, the metal mold which the punch 31 used at a closure resin arrangement 
process is a monotonous configuration, and female mold 32 takes manufacturing metal 
mold 30 since the formation ****** cavity 33 is also an easy configuration cost 
becomes cheap and, therefore, can be contributed to reduction of the product cost of a 
semiconductor device 1 

[0089] Drawing 24 shows the state where it was filled up with the closure resin 4 (crepe 
shows) to metal mold 30. By filling up metal mold 30 with the closure resin 4, the 
periphery side except the upper surface (located in the lower part in drawing 23 or 
drawing 25 ) which contacted the female mold 31 of a semiconductor chip 2 is closed 
with the closure resin 4. Moreover, it will be in the state where the lead 3 and wire 8 
which are arranged in the base of a semiconductor chip 2 were also closed with the 
closure resin 4. Moreover, it becomes the composition that the salient 9 was also closed 
with the closure resin 4 except for the edge which is in contact with the punch 31. 
[0090] Drawing 25 shows the state where the closure resin 4 released firom mold the 
semiconductor chip 2 by which restoration processing was carried out fi-om metal mold 
30. It has exposed fi:om the closure resin 4 and upper surface 2a of a semiconductor chip 
2 can make the heat therefore generated in a semiconductor chip 2 ficom this upper 
surface 2a radiate heat efficiently, as shown in this drawing. Moreover, edge 9a of 
salient 9 is also exposed outside firom the closure resin 4, therefore this edge 9a can be 



used as an external end-connection child. 

[0091] In the state by which it is shown in drawing 25 » even if it constitutes a 
semiconductor device by cutting a leadframe 11 in the part shown with the alternate 
long and short dash line in drawing, the same effect as the semiconductor device 1 
shown in drawing 1 is realizable, however, edge 9a of the salient 9 which functions as an 
external end-connection child in the state which shows in drawing 25 -- the front face of 
the closure resin 4, and abbreviation - since it is flat-tapped, the mounting nature to 
the mounting substrate 10 is poor For this reason, in this example, after a closure resin 
arrangement process is completed, the bump formation process which forms the van 
section 5 in edge 9a is carried out. Hereafter, a bump formation process is explained 
using drawing 26 or drawing 30 . 

[0092] In a bump formation process, as first shown in drawing 26 , honing processing is 
performed to the whole surface of a semiconductor chip 2 in which the closure resin 4 
was arranged, and while removing the resin waste which remains, edge 9a of salient 9 
is exposed outside certainly. After honing processing is completed, as continuously 
shown in drawing 27 , the semiconductor chip 2 in which the closure resin 4 was 
arranged is immersed in the solder tub 34, solder is used for edge 9a of salient 9, and 
sheathing plating is performed (a reference mark 35 shows a solder film). As solder used 
for this sheathing plating, the application of solder which has the composition ratio of 
Pb:Sn=l:9, for example can be considered. Drawing 28 shows the state where the solder 
film 35 was formed in edge 9a of salient 9 of the above-mentioned sheathing plating. 
[0093] A bump 5 is formed in edge 9a of the salient 9 in which the solder film 35 was 
formed continuously after sheathing plating processing is completed as mentioned 
above. You may form using the imprint bump method which can adopt various methods 
as this bump's 5 formation method, for example, can form a bump 5 efficiently and 
easily. Drawing 29 shows the state where the bump 5 was formed in edge 9a of salient 9. 
[0094] If a bump 5 is formed in edge 9a of salient 9 as mentioned above, cutting 
processing of a leadframe 11 will be performed in the position continuously shown in 
drawing 29 with an alternate long and short dash line, and, thereby, the semiconductor 
device 1 shown in drawing 30 will be formed. In addition, in advance of cutting 
processing of this leadfirame 11, in order to make cutting processing easy, you may carry 
out half etching processing to the cutting part of a leadframe 11, 

[0095] The examination process which examines whether it operates proper 
continuously to the semiconductor device 1 manufactured as mentioned above is carried 
out. Drawing 31 and drawing 33 show the test method of a semiconductor device 1 
different, respectively. In the test method shown in drawing 31 , bar in etc. is examined 



by equipping this socket 36 with a semiconductor device 1 using the socket 36 
considered as the composition which can equip with a bump 5. 

[0096] Moreover, the test method shown in drawing 32 is a method of examining a 
semiconductor device 1 using a probe 37. The semiconductor device 1 is considered as 
the composition which the edge of lead 3 exposed from the closure resin 4 in the flank 
position of the closure resin 4. By the exam method, it considers as the composition 
which examines by contacting a probe 37 to the lead 3 exposed from the closure resin 4 
using this. Therefore, it becomes possible by adopting the exam method to examine, 
after mounting a semiconductor device 1 in the mounting substrate 10. 
[0097] Drawing 33 shows the mounting process which mounts a semiconductor device 1 
in the mounting substrate 10. As a method of mounting a semiconductor device 1 in the 
mounting substrate 10, adoption soot ****** is possible in the well-known various 
methods. For example, using the infrared reflow method, a paste etc. may be used for 
the polar zone 38 currently formed in the mounting substrate 10 in the bump 5 
prepared in the semiconductor device 1, and a tacking meal and the method of joining a 
bump 5 and the polar zone 38 by carrying out melting of the bump 5 in an infrared 
reflow furnace on it may be used. 

[0098] Then, the modification of the manufacture method of the above-mentioned 
semiconductor device is explained below. Drawing 34 or drawing 37 shows the 
modification of salient 9, respectively. Salient 9A shown in drawing 34 (A) and (B) is the 
composition which made the configuration the shape of a pillar. Moreover, salient 9B 
shown in drawing 37 (C) is the composition which made the configuration the prismatic. 
Thus, it is possible to be able to select various flat-surface configurations of Salients 9, 
9A, and 9B, and to select a configuration arbitrarily according to the configuration of 
the polar zone 38 currently formed in a bump's 5 junction nature and mounting 
substrate 10 etc. Specifically, when forming Salients 9, 9A, and 9B by the etching 
method, it can consider as the configuration which asks for the flat-surface 
configuration of Salients 9, 9A, and 9B easily by selecting suitably the configuration of 
the mask 13 arranged in the saUent formation position 14 shown in drawing 6 . 
[0099] Moreover, you may form a rectangle -like crevice in an upper surface center 
section like [ it is good also as composition which formed the letter crevice of a curve in 
the upper surface Uke salient 9C shown in drawing 35 (A), is good also as composition 
which formed the salient in the upper surface center section like salient 9D shown in 
drawing 35 (B), and ] salient 9E conversely shown in drawing 35 (C). According to the 
saUents 9C-9E constituted as mentioned above, area in a salient front face can be 
enlarged and improvement in junction nature with a bump 5 can be aimed at. In 



addition, the above-mentioned salients 9C-9E are considered as the composition fixed to 
the predetermined salient formation position of lead 3 by using an electroconductive 
glue etc. 

[0100] Moreover, being shown in drawing 35 (D) forms salient 9F by making lead 3 
deform plastically directly by press working of sheet metal etc. Thus, by forming salient 
9F using plastic working, such as press working of sheet metal, salient 9F can be formed 
very easily. However, by this formation method, the height of salient 9F makes plastic- 
working threshold value an upper limit, and also has the trouble that it cannot be set as 
the height beyond it, 

[0101] Moreover, being shown in drawing 36 uses wirebonding technology for forming 
salient 9G, and it is characterized by being referred to as salient 9G by forming a stud 
bump in a predetermined salient circumstances position. Drawing 36 (A) shows the 
formation method of salient 9G, and drawing 36 (B) expands and shows salient 9G. 
[0102] As mentioned above, salient 9G which become possible [ forming salient 9G in 
arbitrary positions ], and become an external end-connection child can be easily formed 
in a predetermined position by forming salient 9G by the stud bump using wirebonding 
technology. Moreover, formation of salient 9G becomes possible [ forming in package in a 
connection process among the manufacturing processes of a semiconductor device at the 
time of arrangement of a wire 8 ], and can attain simplification of a manufacturing 
process. 

[0103] Moreover, the height of saUent 9G can be set as arbitration by accumulating two 
or more stud bumps and arranging them. Salient 9H shown in drawing 37 (A) make 
height high compared with the composition which formed salient 9G by one stud bump 
shown in drawing 36 (B) by accumulating a stud bump three pieces. 

[0104] moreover, as other methods of making the height of a salient high, it is shown in 
drawing 37 (B) -- as - beforehand — lead 3 the conductivity of the letter of a block -- a 
member 41 - an electroconductive glue etc. - fixing - this conductivity the 
conductivity by which formed the stud bump 42 and the laminating was carried out as 
shown in the upper part of a member 41 at drawing 37 (C) it is good also as 
composition which a member 41 and the stud bump 42 collaborate and forms salient 9 
the case of this composition -- the height of salient 91 conductivity - although decided 
with the height of a member 41 the conductivity of the letter of a block - the thing of 
various sizes is offered and, therefore, a member 41 can set up the height of salient 91 
arbitrarily 

[0105] Drawing 38 shows the modification of a junction process. Although the above- 
mentioned example showed the composition which joined the semiconductor chip 2 and 



the leadframe 11 using the polyimide film 7 which functions as adhesives under 
predetermined conditions as shown in drawing 16 or drawing 20 , it is good also as 
composition which replaces with this polyimide film 7 and joins a semiconductor chip 2 
and a leadframe 11 using the tape-like adhesives 45. 

[0106] Moreover, the arrangement position of the tape-like adhesives 45 is good also as 
composition which could prepare also in the undersurface of a leadframe 11 as shown 
not only in the upper surface of a semiconductor chip 2 but in drawing 38 , and was 
prepared only in the undersurface of a leadframe 11. Furthermore, the arrangement 
range of the tape-like adhesives 45 can be freely set up, if it is the range shown by the 
arrow X in drawing except the formation position of the electrode pad 6. In addition, 
since the tape-like adhesives 45 need to insulate a semiconductor chip 2 and a 
leadfirame 11 electrically, they need to be insulating adhesives. 

[0107] Drawing 39 or drawing 42 shows the modification of a connection process. 
Although the above-mentioned example showed the composition which used the wire 8 
for connecting the electrode pad 6 and lead 3 as shown in drawing 21 and drawing 22 , 
in the modification shown in drawing 39 or drawing 42 , it is characterized by using the 
direct lead bonding (DLB) method which carries out the direct file of the electrode pad 6 
and the lead 3. 

[0108] In the example shown in drawing 39 and drawing 40 , it considers as the 
composition which joins lead 3 to the electrode pad 6 directly using the junction fixture 
46 connected to the ultrasonic vibrator. However, with this composition, a possibility 
that a damage may occur is in the electrode pad 6 with the junction fixture 46 which 
carries out supersonic oscillation. 

[0109] Then, in the example shown in drawing 41 and drawing 42 , the stud bump 47 is 
beforehand arranged in the electrode pad 6, and it considers as the composition which 
carries out heating fusion of the stud bump 47 using the heating fixture 48 after making 
lead 3 contact this stud bump 47, and connects lead 3 with the electrode pad 6. 
According to this connection method, there is no possibility that the electrode pad 6 may 
be damaged, and it can raise the reliability of a connection process. 
[0110] Moreover, since electric resistance can be reduced compared with the composition 
which connects lead 3 with the electrode pad 6 using a wire 8 according to the 
connection process shown in drawing 39 or drawing 42 , the electrical property of a 
semiconductor device 1 can be raised and it* can respond to the high-speed 
semiconductor chip 2. 

[0111] Drawing 43 or drawing 44 shows the modification of a closure resin arrangement 
process. In the above-mentioned example, the cavity base of the female mold 32 which 



constitutes metal mold 30 as shown in drawing 23 and drawing 24 contacted upper 
surface 2a of a semiconductor chip 2 directly, and was considered as the composition by 
which the closure resin 4 is not arranged in this upper surface 2a from the field which 
raises a heat dissipation property. 

[0112] However, when the environment where a semiconductor device 1 is used is severe 
(for example, humid environment), the case where moisture resistance etc. is needed 
more arises and, in such a case, it is necessary to close a semiconductor chip 2 
completely with the closure resin 4 rather than heat dissipation nature. Metal mold 50 
shown in drawing 43 and drawing 44 is considered as the composition which closes a 
semiconductor chip 2 completely by the closure resin 4. 

[0113] Specifically, as the cavity 52 currently formed in female mold 51 is shown in 
drawing 43 , it has estranged from the periphery side of a semiconductor chip 2, and as 
therefore shown in drawing 44 , where metal mold is filled up with the closure resin 4, a 
semiconductor chip 2 serves as composition completely closed by the closure resin 4. 
Thus, the arrangement position of the closure resin 4 to a semiconductor chip 2 can be 
set as arbitration by changing suitably the configuration of the cavities 33 and 52 
formed in metal mold 30 and 50. 

[0114] Moreover, it is also possible to form the semiconductor device 60 of composition of 
that the salient 9 as shown in drawing 45 projected greatly from the closure resin 4 by 
forming the crevice equipped with the salient 9 formed in the punch 31 at the lead 3. 
Since the salient 9 has projected greatly the semiconductor device 60 shown in drawing 
45 fi*om the closure resin 4, the mounting nature to the mounting substrate 10 does not 
need to form a bump 5 like [ it is good and ] the semiconductor device 1 concerning the 
example therefore described above, and can attain simplification of the manufacturing 
process of a semiconductor device 60. 
[0115] 

[Effect of the Invention] According to this invention, the following various effects are 
realizable like ****. According to a claim 1 and invention according to claim 2, since a 
semiconductor chip is closed with a closure resin, it can raise thermal resistance, a 
mechanical strength, and moisture resistance. Moreover, since wiring can be taken 
about between an electrode pad and a lead, it can become possible to set up the layout of 
a lead irrespective of the layout of an electrode pad, and matching nature with a 
mounting substrate can be raised. Moreover, since it could raise reUabiUty also by this 
since a closure resin protected the wiring taken about certainly, and the external end- 
connection child has exposed fi-om the closure resin, electrical installation with a 
mounting substrate can be performed certainly. 



[0116] Moreover, since the polyimide film usually arranged as an insulating material of 
a semiconductor chip and a lead is used as adhesives according to invention according to 
claim 3, a semiconductor chip, insulation of a lead, and junction can be performed in 
package, and simplification of structure and easy-ization of manufacture can be 
attained compared with the composition which therefore arranges an insulating 
material and adhesives separately. 

[0117] Moreover, according to invention according to claim 4, compared with the case 
where a separate material constitutes a salient and a lead, simplification of structure 
can be attained by having formed the salient in one with the lead. Moreover, according 
to invention according to claim 5, wiring between said electrode pads and leads can be 
easily taken about by having used the wire as wiring. 

[0118] Moreover, according to invention according to claim 6, compared with the 
composition which mounts a salient in a direct mounting substrate, connection with the 
mounting substrate of a semiconductor device can be easily made by having formed the 
bump in the salient. Moreover, according to invention according to claim 7, it is made to 
adhesives-ize by putting a polyimide film on the bottom of predetermined temperature 
and the predetermined press force in a junction process, and since it is considering as 
the composition which joins a lead and a semiconductor chip by the polyimide film by 
this, the insulation and junction to a lead and a semiconductor chip can be performed in 
package. 

[0119] Moreover, at a connection process, in order to take about wiring and to connect 
the electrode pad and the aforementioned lead which are formed in the semiconductor 
chip, it becomes possible by setting up this leading about suitably to change the layout 
of a lead to the layout of an electrode pad. Moreover, a semiconductor device is 
manufactured only at 4 of a lead formation process, a junction process, a connection 
process, and a closure resin arrangement process processes. Thus, since a 
semiconductor device is manufactured at a few process, productive efficiency can be 
raised. 

[0120] Moreover, since junction processing can be performed according to invention 
according to claim 8, without controlling the temperature impressed to a polyimide film 
to predetermined within the limits, junction processing can be performed easily. 
Moreover, according to invention according to claim 8, since an electrode pad and a lead 
are electrically connected at a connection process using the direct lead bonding method, 
connection processing with an electrode pad and a lead can be ensured [ simply and ]. 
[0121] Moreover, since the lead pitch of the inner lead section is small set up to the lead 
pitch of the outer-lead section according to a claim 10 and invention according to claim 



11, Even if the arrangement pitch of the electrode pad of a semiconductor chip to which 
the inner lead section is connected electrically is small, it can be made to correspond to 
this, and since the lead pitch of the outer-lead section electrically connected with a 
mounting substrate is large, it can raise the mounting nature to a mounting substrate. 
Moreover, by forming a salient in the outer-lead section, it can act as the external end- 
connection child of this salient, it can be used, and mounting nature can be raised also 
by this. 

[0122] Moreover, according to a claim 12 and invention according to claim 13, a salient 
can form easily the lead of the ** pitch formed in one. Moreover, according to invention 
according to claim 14, by performing separately the lead pattern formation process 
which forms a lead pattern, and the salient formation process which forms a salient, the 
thickness of a base material can be selected irrespective of the height of a salient, and ** 
pitch-ization of a lead pattern can be attained by therefore using a thin base material. 
Moreover, in a salient formation process, it can become possible to form the salient 
which has arbitrary height, and the flexibility of a design can be raised. 
[0123] Furthermore, according to invention according to claim 15 to 17, in a salient 
formation process, a salient can be formed easily. 
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y- Kia53 b(Dy- Kfs'^Pout (*5ie9(Ofl^^{4a 

{c*3(t5 y - K 3 wff^Wirm^ L.< ^.CS J; 
ttTl^5 (Pout ^W) » 

(0 0 4 6] ±fScoj;^(-. T^^-y- Kgl53 Bwy 
-Kfy^Pout {-*J-UT'f'>'-:'— y- K^S a (Dy — 

K f y ^ P in:*vJ^ ^ <m-&^n^ Z tlcj: lO . -f >-:>— 
y - KlfB 3 a 7!»5|l^6^(C^M$4xS¥#*^ 7° 2 co« 
y K 6 (DgBiS f y ^7J5,J^ ^ < T t> mJC*!-/^; ^ -ti: S 

'J'^-y-K^3b (^^9) <7)y- Kf S'^Pout « 

[004 71 -:)^, *^life^Jli#5¥^f*:$IB 1 (i. 4^ 
^^f^ r 2 t^iegS: $ tiT V ^ S ® ti/^° y K 6 as/^ V 

7° 5 L*is«« 1 0 ic^m-ti><DX'iiifj: < . mm 

^<y K6 ir^rv-^-- y- Kgi5 3 a <fc<7)Prg(c:!7'f -V 8 <Sr?l 

# iHi Lfc±T- y - K 3 i.xmmmm i o i^g^Mi-?) 

«^<!r$tl.Ti/>S„ ?foT, m^l^-?S' K6$ry- K3S 
3c7)W"i'T'? h^Wm''<y VQ<r)\^^T^ Mc:tfej*pf>-f 

[00 4 8] m 2 (^.T^-t-fi)t: «. 4^*^*:^ 

y:f2<r) ^>*:(c JPM $ 4xt v ^ s K 6 ^ !7 ir 8 

jg9^i}£i»#:^5'y2(0^m«{c§|#ttiLTV>5„ * 
fc. |2l3(c^$ttS<t^t-, s/ K 6 ;4Sit^*#:^S' 

fflU-C««^^3/ K6Sr7'ri'8:ROfy-K3SrfflV^T5l 

# mi-r t J; 19 . J/ K 6 co^Mfe{i« J; 19 rtfflijic: 

9 ^^^«s:5" 7* 2 (75^{Rij^tt{cBe^^5 i i W 

[004 9] ^(DXolC, mM^<y h'6^l)—\''3RXf 
!7 -V 8 Srffl V § I # iHl-f- r t AS^Ttg t 5 r t J; 

±S-&S^i:;)5-e#, ^^^SiK4S^^i^^65§^e9W^^ 

[0 0 5 0] m^x. ±mm!$.t$titz^mi^mm.i<^ 



mxfa, i*^xgco2xm^tT9 citcitjffijjt^tt 

5)o iilT. #XgS(ctAB^-r5'bOi:-rSo 
[0 0 5 1] m 5 75^111 9 y - Kfl^figXigroll 1 HJfe 
0i]Sr^^LTl/^5o r.(75 y - Kff^fiKxefi. y-KSWS 
i4t 7i5 y - K7 u-A 1 1 ^-JFM-rstctocDxg-cfo 
6c y-K^u—Ai 1 ^ffM-t-Slcii, 5fe-rill5(c^ 

2(i, mX.\t4 27\:i^^(D^J~h'y^—M^PrX'h 

[00 5 2] ±|BcD»*t 1 2 LTfi. ^feTH 6 ir;^^ 
$ix5J;5(3-r;^i7 1 3 mmX'TT^ir) ^a^Sa^^tL-So 
rw^;^^' 1 3(i. 9 cDffMtea (1114^. # 

[0 0 5 3] ±E<75J; ^{C-r;^^' 1 3 ^^ga^^tl^ ^ ^ 
m^xm^^l 2{cMVXy^~7:^-y^>'^mm (UlcD 

^m.-W(Di¥^^(D^m (w/2) t/jr^i 5^^$tb-cv^ 

'So 

[0 0 5 4] ro/N— 73i3/f=->-^^*aS;iS*I^TU, •v^ 

9 miiMtLm. 1 4 St/i? 1/ K— /wfM-fia l 5 <r>Ji~ 
^s3cco^*ti 2coj?:$w^*tJ$LTiaij. mc^SP^)- (# 
1 6 «^N-73iy^>^^(cJ;i9^<Oj?$ 

[0 0 5 5] ±|EcoJ; 9{C^N— 73i-/^>-r*aS7i5iisl-T 
1-6. igEV^T|g8(C:^$i^6J;9^CBFf^cDy-K3c;5?]^ 

1 5ic-x';p;i^ 1 7 mmXTji-r) *ifiSSLfc±-e. 

[0 0 5 61 1 7/5SK^$n6i:. 

^V^TSMl 2\Z.n\^X3Lyf':yif^m m2<D:r.yf- 

v^^XS) Tjs^jg^nstti 2co^;:^i? 1 rmim^ix 

y - K 3 <Dm-&M^^^ i^±m^(o y - K 3 Sr*{ii-6 

coy — Al 1 coFf^&Pfi ( y — K 3 ro?l0Jjgtt 

[0 0 5 71 rcDJ;5«CJl^^$ttfcy— Al l 
y- K3755Y>-:>-— y- K^3 a, Ti?^-y-K 
gP3 bSt>'?:?«e9^— (*:6<3!^fl^J5KLfc1S^i)ci$tVT*5 
•9. *fc^®9c75«$^-&*swX'fo6«(c*l-b. 't•V•:^ 
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- Klfl5 3 b«)¥$^-f£-(iW/2 i^'^oTSo 
[0 0 5 8] rrr-, V — ¥-^''y=f-tm^l2cr>m.W-t 

Sl:-&^tLX\.t.\^\ flr^*:6^(C{iy- Kfs/^(i»*t 1 2 
[0 0 5 9] <b::^/4'\ ?^e9i4?}fM^n5y- K3T- 

t J; 9 . 1 4 ?rlS^#»*t 1 2 

<L (i^W/2co«ffi:/j:5J;5(::-rS) . 1E(;irco» 
< $tLfc«ff5:*-t-sa5^{r||2cD3is,^v^^xm^ll 
Jg UT y - K 3 ^ffM-r^ r t (C J; 19 . 9 i^-ti) 

y- K3T-fco-c'bi»f->'^ (m 1 {c^$ti.5 y - Kf 

b) (OiaiSf-;/^^ (Pout ) (*x 2»«J?W ■»:[»& 

[0 0 6 0] ^m<\t LTtt. y - KSWi 

L.TfllV^P>tL-CV^?)^/?CO. lOmm, 0. 15mm. 0. 20nimWSM^ 
^J^:l^^fi^{i, tgffO. lOmnKDSWT'fir ^7 ^ — y — KlHS 

3 b:Rt;«|§®9rog:/hfs/^Pout *0. 10mm (Pout = 
0. lOmm) . >-r— y — K§|5 3 a (0*/Jn t° j/ ^ P in^O. 
OSmm (Pin=0.05iiun) t ^ 7)5T'# ^. mW- 
0. 15mm(OSIt-C»T — y - 3 b ^fct/??® 9<r)fk 
/hfs/^Pout i^O. ISmm (Pout =0. 15mm) , 
y — K^3 a (Dft/ht's'^^Pin^O.OTSmra (Pin=0.07 
5mm)i:-r4:ii:;4ST'#'5„ tgffO. 20mm«Stt-C-fi 

T5'^'-y-KgP3 bStJ«^fi9(0*/hf5/f^Pout * 
0. 20mm ( P out =0- 20mm) , -< l^-t— y — KSf 3 a coS 
/hfc'S'^Pin^SrO. 10mm (Pin=0. 10mm) t-t^:Lt1fi-Q 

[006 11 ^l^9<DWMmt\z.mnir^b. ^ 

e 9 (DmmtLWitm 6 ^ \ 3 (OU^I&M. 

[ 0 0 6 2 1 iBgl^T. y - KffMX^O^ 2 HSg^-iJtCO 

v^-ctttBji--5o m 1 0 jbmm 1 5 j4 y - KffMxecon 

2S^S^!!tJ$r;^5:L.TV^•5o *^Jg0)J(:i*5l/^T y - u— 



A2 O^ffMi-Sfrii, $fe-fllli 0{c.T^$ti.6J;5^cm 
lcr)S$t2li> m 1 1 (;i^<^ix5J; 5'ilS2coSW2 

2^ffl;t-rSo 

[0 0 6 3] rw^SM2 1 , 2 2{±, Sta-g-i^-ti-Sc 
t »c J; 19 §^4e 9 cOBlf $ Tf^w i: 5 J; 5 

^ |XT*3 'O , *ll]^t?iJT-tt#S*t 2 1, 2 2 (Offiff ^-fe 
li*UW/2(CH9:^$ttTV>.5o ^aW2 1, 22 

r <!: (c J; 19 9 o^if ^il? $ -^^few i: S^#<73S(c:# 
at>f 2 1 , 2 2 X-mm^m^J:h^tzmf& tLXhX\^\ 
[0 0 6 4] mi 0(C7r;$n5^1 WS^^2 1(4, 0ijx. 
(J4 2Ti:i'f^(Dy-K7U-A«-f4tCJ;'9ffM$tiT 

*6^Jg-t-Sr.<!:(cj:i9. ¥ffill Ufc^-^fr y - K 3 1 1^ 
- ff^^w y - hv< ^ - >- 2 3 ^5jf^^ $ t $ ixT 

tmttK). rw^figoy — FV-«^-:^2 3{c:f4|?e9(4 

ffM^^ir*5e,-f. <toTy- hv«<5'-v2 3f4^#:e<) 

«3r>tt{4«ftii67LT'fc I? , y - FV^;? — V 2 3 O^fijcNfCl 

[0 0 6 5] -Jv. Hi 1 l::^^$i^5||2roS^t2 2 

So cico?ie^N°^-;/2 4ttii:^i*tc73/<i?-vffm** 

[0066] ±IEt«^i ^nfcH 1 (DmU 2 1 S-t/H 2 
COSW2 214, 'fia^fe?L2 5, 2 BSrfflV^-rfi^e** 

SW2 1, 2 2<75^-&(4, j»«tt®«^J^ffiV>T^«b 

^1W««2 1 t^2K)»W2 2 t;45g5^^ixfc^^t«l^ 

[006 7] ±fa® J; 5 tC^ 1 2 1 2 (OSM 

2 2tAm-^$nfc^mX\ ^2c^*M2 2{CffM$tL 
TV^5^jg^•«^'-V2 4{4. ||iro«W2 

[0 0 6 8] HI 1 3{4, ]) — h'y<^ — '^2 3 t^my<'? 
~>2 4t <9 ■^ofcSete?rt£;*c LT^T^-f ¥®ST' 
fci9. *fcllll 4f4y- K/-?i?->2 3 i?;?®/-?^ — V 

2 4 1 (9 '^'ofcUiiL^'sx:^ L-x^-rmmmxh 

So ^ia:6^^>B^fe*^/iJ;plc, ;Kif:^ifew/' 2 CD y - K 

y?^-^2 3i:, D<*gJ?:^^W/2CD^e/^^J'->' 
2 4 i ;?|5-f-:^^^(-gj'^ 19 a. ^ - i J; 19 , ^e9C0ff^^K 

9 0f;fSiiffiia^i:/£5 (mi 4^m) „ 
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[006 9] ±fEWJ: ^ic^lcr)St;r2 1 t^2<r>m^ 

^iat^iS.^<^->2 4 coy - K^°^->2 3 irSML 

U - K7 A 2 0 1 ^Jg^ijT'i^it^iX-fc 'J - KP' 
I. — AlitmtC:. y- KSIi'T v:^— U — KlfP3 
a, T-^^-y- KSPS bSt>'?§e97!i5-^6<](CffM$ 
Hi OJc^F-rU- K>^<5'-V2 

COO 7 1] -^r, ?!?e9<oji^^<vi:M{ca@1-5<b. ^ 

jB 9 (Dif^mtmim 2 «>s«- 2 2 {zmfii.^iri?>^is^<^ 

je9 0?i^fi!c<a«*ffi^^^i-5rt*5^tit/i-5„ i<0 

10 0 7 2] ±m<oi. oic'j- \<ifmT.^%:mm-r^ ^ 

y-K7U-y^l 1, 20 (£JlTro|ji0J-C-f±, 

5) ;ii5ffM^tLSt, iBtV^Ty— 1 
ft:f"y7°2S:S^'g-t-'5^^Xigz)S^JS$ti5„ iilT, m 
1 6 751^13 2 0 5rffl^^T^-g•Ie(co^^TiftBJ-r So 
[0 0 7 3] g|'g•IS(C*;^^T^*. ^fe-fSi 6{c^$n 
SJ;5(-y — K7U— Ai iw-rv-^— y-K§B3 a 

[0 0 7 4] ^fc. mi 7(C^$tt-5<t i^mW'^ 

S' K6<7)J^^lFPlSro;«^755gmi-6«^T-3Kyi'5 K8i7 

;!i5iB^$tL5„ rwTify'i'? K))l7«:^7;=^te^.'^,7)U 
0 0-^3 0 O°C<Dh<r>Am-&^thXii'0 . 01 7 (C^^ 

tii>iikmx'nmc^^mi^f- y^2 ictts^ixfcfcitco^^ 

J; 9 . 7° 2 y K 6 cOffMB^O^ ^ifptc 

{4tt-r5i 9gBg$tl.Tu^?>„ i^. ^m'<^'rv:f2\%m 
fc, iiEoxKy-r? Ki^7{±. i|5^^(i(c^5'7'2*m-r 

[0 0 7 5] av^T. ±ia«J;5t-/-Ky'('$ KSS7i4« 



t9:^tt*Jf^*:^->'7°2lc(4. HI 1 St^^^nSJ; Pf^y 
- K:7u-a 1 1 ;5S%S$ti-5„ w<7>Bg, y-K^u- 
Al i{cffM^tLTV^5y-K3 (^'^'•^--y- K^3 
a) *J9<*:^5'7°2(c:ffM^4x-Ct^5fl;fii^-?S' K6 

i;^sm«J;<*f[S)i-5J;9. y - u-a i i (ijiS 

[0 0 7 6] ±IEcO J; 9 y - A l l t^^m^ 

5"5/7°2±Wf;f^iK:ai-«c«$4x.5i:. JBgl^THll 9(C 
*^tL5J:9«if&*2 8;4S^TL., y-K^w—Aii 

»a^pil!i^g^*li L-cfc "9 . 2 8 x^±iri>mt y 

-K7U— Ai 1 ^^LT/I^y -t" 5 KI!i7(c:Pnj!)Q$tt 

So 

[0 0 7 7] ±fE7}^y ^ K)Si7{*, i|ii»f2^^s/7°2 h 

y - K7 i—A 1 1 1 ^■mM.^iz.^-f^^m.nut l 

y 5 K07 ^0f^(^«**{1=Tlr«< - 

/-Ky-rs; KK7 i UTi^7^ls#^7JSl 0 0~3 
O 0'Ci7)t,(75S-tefflL. Tl^orWJKy 5; Kl^7^;tfv 

1 0 o~2 0 o'C(>ii)pf^i-s<!;*{c. i~i 

0kg f /cm2 coJfJ£;'j^PnAD-t-5r itcitj, sKy 

1- 5 Km 7 (±««^j t Lxmm-t^ x o (^/iSo 

[0 0 7 8] J;oT. :*:*JS«»J-C-«±lS(0^{cae U 
ifjar|^^5'y2i y-K7U-Al 1 iCOg-g-BfiC, 
A2 8^c^^t^^^T^^5t-^^cJ; ip^J^y 1' 5 KSI7^ 
11=7:^^^^.+ 1 0 0~2 0 OtCl^IP^-rS 
:g:2 SfiOiPItclitJjHy-Y? K8i{ci~l 0kg f /c 
m2 WifE;^)^friJp-t-51tfiEi: LT^^5o rtlJcit?, 
^ y ^ ? KM 7 (i«*^J i: LT«ltgi-5 J; 9 {c/j: tj , 
jS«:5^-;/7'2iy-K7^-Al 1 t^if^^) x. KM7 

[0 0 7 9] ±|S«figi:-rs::i:{cJ;'9. t^jfe-C-fiiti^S 
^ $tlfc/-K y -f 5 KSISr^Vf*^ 5/ 7" 2 ST/ y - K7 U 

5C: t^5-x;-^5„ 1112 0{l. ^M^^v-f2h^}~Yy 
u-Ai itds^y-r? KKTicJ; i^^-a-^tbfc^ffiSr 

[0 0 8 0] iSj. it^af#:^5':/2i: y- K7U— Al l 

tco^^tt, ^y-r? Ksi75rfflv^-cs-g-r5*&{ci5s 

^$ixSt(DT'tt/i<. i$5feoi5i-'i^yi'5 KM©S 
®(C^«^J^^* U-C*5# . r <;)^«^J{c J; »J 3}f y ^' 5 
Ym^'k^^^fz.^imrri^M^^y^2 <b y - K7 1^- 
Ai 1 i:^S-g-i-S:^)*5rfflv^T'b ii/v ^Lnm'^x 

^Ky-fs; K)K(c*f-rSMg$iJ^S0JfJ±;'3«iJ^>ii5^ 
®i:J^i<9. gE-^XiS^jBfWlc:^«g-t-Sr.!:>i5-Ct5„ 
[0 08 1] ±iEcD± 5(;i^-^X^Sr*Jfe-r5r ifcj; 
19. ^i«^^^5/7'2 t y-K^u-Al 1 i:;55^'g■$i^ 
-5i. ^i/^ry — K:7u— A 1 itcfl^^^^tL-cv^sy — 
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t^mi^'f-'y:^2{imfS.^tix\,^i>m.m^<-y k6 t 

[0 0 8 2J 1212 1(4, ^^h'yV 2 9 ^m^/^XU^-Y 
(«^iJ;t(i^!7^'-V) 8^y- K3(CffM$nfc.-J^Vx-< 
Kg|5 2 7 (m 1 6#fiB,) t^ffi/^s/ K6 irWffl 

a 1 cDii^6<j!Rptt^ (p]± $ -a-s S75» 6 (4 -7 -r -V 8 (OS ^ 

[0 0 8 3] -(7)7^46. i^-f -V8^galS:-t-5ro(-::^g:/^— 
y 2 9^^^»!i$-fr7tm(C7k¥:^(*](c#|i!)$-a:Ty- K3 
[0 0 8 4] ±tewj;e.(c. y- K3 t«11^°3' K6 t 

8 <0 ? I # IH] L t Jt 6^ i ft S ^ }^ o T 9 i t /65 -e 
#5„ i^. 12 2 2 {4, SliBgXg^^Jfe-rs^iricJ;!? y 
- K 3 <t mmy< K 6 i: <?5ffi -7 8 $ ttfc^ 

[0 0 8 5] ±fao J; 0 izmmx-u^mm-n ^ t tc j; 

«<g^^3/ K6 i: y- K3 t;55r7^-V8(^J; 

[0086] 0 2 3 f4. J:IE«0^X@Srlllife-r-5 r i: (d 
it) y— K^l/— 1, !7'f'ir8^;55iBl3:^ixfci)^'5* 
*|:^-;/7°2^^M3 0(cig«L:fc;|^ffi?r^LTi/^^o ^ 
M3 0{4±®3 1 tTMS 2 tizi:<omi^^tiXisio . 
y — A 1 l;ii?J:S3 1 i:TM3 2 ^:or«ni-i>'7 

>-7°^ix5wt{rii9. i|^^^i|s^5'7'2f4^S3 0rt{C 

[0 0 8 71 ±M3i{4, ^^mi^^•y:f2Amm^flit 

^MX^^ 9S:0^y — iro^-u K— 3 3 

/W3 30i«^(4^LV^fc*!3, J;oT±M3 lco?i^H^(4¥ 
«?l^^i:^*tTV>5o TS3 2(4iglP$nfcii^^i» 

t'7^.f 3 30Ji£Si^S-r5«^i:$tt-Ci.^5o 
[0 0 8 81 ciroi^Jc, «ih«f)igffiiS:iST-fflv>5± 

S3 1 tiW-mmmxh 'O . SfcT® 3 2 imf$.tl^i>^ 

ir t'T^-r 3 3 hmwm^xhi>tci^. ^mso^mm 



[008 91 m 2 4 ti-^m 3 0 icm±mm 4 (siitifir-* 

4^^ati-S- ilcj; 19. ^mi^^-y:f2(DTm3 1 t 
Lfc±ffi (m 2 3 7!»MliI 2 5 T-{4T9i{wttg-r -5) 
^l^<;n-Jl®J4#tihtttflg4(Cj;i9S+jhSn-5o itz. ^ 
#^*:f^-y7°2cOl£ffi|cie^$tl.TV^5 y- K3St>*l7>f' 
-\'8t>i=fJhl»flg4(C<ti9#fih^Hfct»ttei/iS. *7t, 
?§S9t±S3 1 iSStTV^-5S»SP$:l»##J-Jh«Jfli4 

[0 0 9 0] 1112 514, m±m^n4A^%m^m^ixtz^^ 

m^=f-y^2^^m3 0 75^P>BIMLfc4^«^*L.TV^ 
So l^lill-^^^ttSJ; 9td> it^W^*:^s'7°2 0±B2 a 
(4#tJl:^tflg4J;l9^ttlUr*5'9, i oT i (73±ffi 2 a J; 

t;4ST'#5» *fc. 5§S9(75ilffi|a5 9 a '{>«-Jtmflg4 7J>t> 
[00 9 1] m2S\C7T^^K^'!^WiZ.i6\^X^ m'^—M. 

m^xm-rnmx y - k7 u-a 1 1 ^^»ri--5 r i: tc 
J; f? LT t , mi jr^-t-^^^j^s^e 1 

tmm<r>^hW:^M^-r:^z.tf)^x^^. l74^5(c. 1^2 
5 [C7f^ir'^mx\^. ^nmm^'f- 1 t-xmrn-r^^m 9 

HSISfSi 0(^*f-r5^S?tt7is;pftT'fc5o ::<^fc 
*ll^fe0iJ(cio^^X(4. i4-itmflgifl^XS;!ls^T Lfc 
1^. iffigis 9 a (c/^vgp 5 ^mt^-t hyOy'wmJLU^m 
^fiLTV^5. e^T. ^^V7°?^;*XieSrS 2 6 75^0 3 0 

[00 9 2] ^<>-7°fMie(C*>V^T(4. 5fe-fI§12 6(C 

^-rj;5(c. m±mm4r-m^^tltz^^m^!^^'y:f2<D 
w$-ar5„ n-s-=-'^^tid!mAmTir?>t. m''xm2 7 

Sr^fflW3 4ICiSatL. H^goSSSgBS atCij^'fflSrfflV^ 
T^S^^ j/^^ff 5 (^Ba)!i*#H8^f^3 5T'^-r) o 

S/dr|CfflV^6^ffl<!: LT(4, «a|x.(iP b : S 
n=l : 9(0iBfi!cit^*i-5¥ffl<^jiffl^s^;tbtv5„ 
02 8 {4. ±tB<D^g^ y^jcj; i?5ie9<Offi?a59 a{C 
4^ffl8^3 5/4?JfM$tlfc*>tffi^^bTV>5„ 
[0093] ±IEO J; ^ V ^^mbmi-t^ 

m>^x^^mz^i)W^i^^^fzMm.9(n>^u9 ?i\z. 

Ji^fiKL-Ct J:V\ 02 9(4, /^>:7'5dS?l?ie9ro^Sf|5 9 
[0 0 9 4] ±iaw j; 5lC/^:/7°5;45^fi9CDiSg|5 9 a 

fCffM^ttS t , ij$l>T0 2 9 (c-,^^^T-^-r{ia-c' 
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[0 0 9 5] ±faroJ:5{cS^ig^ixfc^J^«:^Bl{c5i?t 

jLU^^mm^ti^o m3 i&xims 3it. ^^m^j:^^ 

10 0 9 61 *fc. 0 3 2(OT^$ix5Wil;^fefi, :?^D 
■So 1 m±mm 4 oftiigcfiratc y - k a 

y - K 3 iC-7°a — :r- 3 7 ^ -B:T^il^?T 5 ^fig t 

•9 . ¥^^*:iiB 1 ^mmmm 1 0 tcusi Lfcmic:*3v>r 

[0 0 9 7] in 3 3 (i. 1 1 0 

ffl-t-rsr i^s^HET'fcSo «ajx.tf. #^1-^Sy :7t:i-:^ 

%mi^mmiicmfhtix\.^?>y<>^y'5^m 

[ 0 0 9 8 1 i^^^^T, ±iB Ltz^^mi^mm<Dmm:^m(D 
^mm\!i<>\'-^xuTmm-r?>o 03475^03 rw, * 

•*^S9ro^JF^0i)$-:^Lrv^5„ 1113 4 (A) , (B) 
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rtJci'JS^eg, 9 A, 9BO^P®fl^4^5r^#{^^a 
[0 0 9 9] 1113 5 (A) iC7jk^th^^i^9C(D 
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[0 1 0 0 J Sfciaa 5 (D) {c*-t-(D(i, y — K3Sr 

7" 1/ J; 19 ie^ffitt^ff^ $ -ti: 5 r t (C i 19 
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[0 10 1] *fc. HI 3 6 !C5F-r<7)(4. ^e9G^SrffM 
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e 9 GSrte:^ L.T:t^ LTl/ 
[0 10 2] ifSroipt', 555g9G<£-!7-i'-^7K:^y'^ 

f£icroffi«(;;?§ig 9 G ^ffMi-^ ^tt-'^^kfu'O . ^ 
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lfte^i--5fcfec0l3T-fc5o 
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